Phospholipase D-dependent and -independent p38MAPK activation pathways are required for superoxide production and chemotactic induction, respectively, in rat neutrophils stimulated by fMLP.
Mitogen-activated protein kinase (MAPK)-mediated signal transduction pathways convert signals by extracellular stimulation into a variety of cellular functions. However, the roles of MAPKs in neutrophils are not well understood. To elucidate the temporal roles of p38MAPK during rat neutrophil activation stimulated by N-formyl-methionyl-leucyl-phenylalanine (fMLP), we examined the kinetics of this enzyme and the role of p38MAPK related to neutrophil functions (superoxide production and chemotaxis). SB203580, a potent and specific inhibitor of p38MAPK, significantly depressed both superoxide production and chemotaxis. Ethanol and 1-butanol, inhibitors of phospholipase D (PLD), suppressed p38MAPK activation in neutrophils under conditions (1 microM fMLP for 5 min) that stimulated superoxide production; and they significantly depressed superoxide production in rat neutrophils stimulated by fMLP. However, neither inhibitor had any effect on the activation of p38MAPK under the conditions (10 nM fMLP for 60 min) that gave optimal chemotaxis. These results indicate that multiple signaling pathways were involved in stimulating p38MAPK and that p38MAPK played different roles in regulating neutrophil function depending on the conditions for stimulation with fMLP. In addition, the activation of p38MAPK occurred dependent on or independent of PLD activation in neutrophils stimulated with fMLP.